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OVERVIEW


• Laboratory Building Cooling Requirements 

• Laboratory Building Ventilation Requirements 

• Overview of Single Duct VAV 

• Inefficiency of Single Duct VAV 

• Alternatives 



COOLING LOADS


WITHIN THE LABORATORY

• Lab Equipment 

• Often no precise information 

• Over-designed to allow for flexibility & future growth 

• Lighting 

• People 

• Envelope 

SPACE LOADS DETERMINE AIRFLOW VOLUME




COOLING LOADS


EXTERNAL TO THE LABORATORY

• Outside Air 

• Cool outside air to room temperature 

• Consider Temperature AND Humidity 

• Fan Heat 
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VENTILATION REQUIREMENTS 

• Constant Airflow 

• Minimum Air Change Rate within Lab Space 

• 24 Hours/Day, 7 Days/Week 

• Historically: 10? 12? 15? per hour 

• Current Trends: 6 per hour (4???) 

• Snorkels, Gas Cabinets, Environmental Rooms, Toilet Rooms 

• Variable Airflow 

• Fume Hoods (?) 









PROBLEM:	 One System Used for BOTH 
Cooling and Ventilation 

ENERGY WASTED: Ventilation Airflow > Cooling Airflow AND 

Outside Air Temp > Supply Air Temp 



6621 Hours 
> 55° F 

(75% of Year) 



4848 Hours 
> 55° F 

(55% of Year) 



4516 Hours 
> 55° F 

(52% of Year) 



5410 Hours 
> 55° F 

(61% of Year) 



PROBLEM:
 One System Used for BOTH 
Cooling and Ventilation 

SOLUTION:
 SEPARATE Systems for 
Cooling and Ventilation 



SEPARATE COOLING AND VENTILATION	

•
 Local Cooling 

• Fan Coils 

• Radiant Cooling ? 

• Dual Temperature Central System 







CSIRO Energy Centre, Newcastle, NSW	

Client - CSIRO Energy Technology 
Division 

Architect - Cox Richardson 
Consulting Engineers – 

GHD Flack + Kurtz 
Flack + Kurtz San Francisco 

• 95,000 sf Labs and Offices 
• Energy Research 

Project Team 



Pfizer Building 220	

• Architect/Engineer: CUH2A 

• 60,000 sf labs 

• 1200 sf lab modules, each with six hoods 

• 11,000 cfm per module 
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SUMMARY


• Labs require COOLING and VENTILATION 

• COMBINED Cooling and Ventilation is Inefficient 

•	 SEPARATE SYSTEMS for Cooling and 
Ventilation Raises Efficiency 

• Local Cooling 

• Dual Temperature Central Systems 



THE PROBLEM WITH SINGLE DUCT VAV:

The Built-In Inefficiency of a
Common Lab HVAC System

Michael Morehead, P.E.
Flack + Kurtz Inc.

Laboratories For The 21st Century
October 8, 2002


